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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a submerged cleaner that has 

reduced noise 

while keeping a high cleaning efficiency. 

SOLUTION: There is provided a submerged cleaner provided with a 

cleaning 

tank 1 for submerging a substrate in a liquid and a phone nozzle 305 
that 

produces a cavitation jet stream and jets it against the substrate, 

which 

cleaner is further provided with a means for generating air bubbles 

and a 

nozzle 15 provided in a position spaced from the nozzle 3 05 by a 
specified 

distance and a nozzle 15 that jets the produced air bubbles along the 
inner 

wall 3 of the tank 1. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the washing station in liquid using especially a 
cavitation injection style about the washing station in liquid which washes a washing object in liquid. 

Lv/w j 

[Description of the Prior Art] Generally the equipment which injects and washes a cavitation injection 
style including the strong small eddy which surrounds the collision with unstable injection liquid of the 
high speed injected from the nozzle and surrounding liquid, the countless reduced pressure air bubbles 
generated by stirring, and these air bubbles as a washing station which washes a washing object in liquid 
to a washing object is known from the former. In the washing station using this cavitation injection 
style, there is an advantage that washing capacity increases remarkably compared with the case where a 
washing object is washed, by the simple high-speed liquid style which does not contain air bubbles. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when a cavitation injection style washes, an 
erosion operation and the loud noise occur with disappearance of cavitation air bubbles. This noise has 
the problem that the environment of washing gets worse for a certain reason, also when amounting to 
90dB or more. For this reason, although the cure against silence was needed in the washing station in 
such liquid, the cure against the noise was not made by the cavitation injection style in the conventional 
washing station in liquid. 

[0004] This invention is made in view of such a trouble, and in washing using a cavitation injection style 
among liquid, it sets it as the main purposes to offer the washing station in liquid which can decrease in 
number the noise, maintaining a high cleaning effect. 
[0005] 

[Means for Solving the Problem] Invention which relates to claim 1 in order to attain the above- 
mentioned purpose is characterized by to have a gassing means ge nerate air bubble s, and a cellular 
injection means only predetermined distance is isolated, is established from said nozzle, and inject said 
generated air bubbles in the washing station equipped with the cleaning tank which dips a washing j 
object into liquid, and the nozzle which forms a cavitation injection style and is injected to a washing I 
object in liquid. 

[0006] In invention concerning this claim 1, the layer of air bubbles is formed in a cleaning tank with 
the air bubbles injected in liquid by the cellular injection means, and the noise by the cavitation injection 
style is muffled. Moreover, since only predetermined distance is isolated and is established from the 
nozzle, a cellular injection means has that the injected air bubbles affect [ little ] advance of the 
cavitation injection style from a nozzle. Therefore, noise abatement can be planned, preventing 
decreasing the cleaning effect by the cavitation injection style. 

[0007] The "predetermined distance" of the cellular injection means in this invention and a nozzle needs 
to consider as the distance of extent from which the air bubbles injected from a cellular injection means 
do not prevent advance of the cavitation injection style to a washing object. 
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[0008] That what is necessary is just what injects air bubbles, since the layer by air bubbles is made to 
form, the cellular injection means in this invention can be constituted so that it may have two or more 
injection tips. 

[0009] Invention concerning claim 2 is characterized by said cellular injection means being what injects 
said generated air bubbles in accordance with a cleaning tank wall in the washing station in liquid 
according to claim 1. 

[0010] In invention concerning this claim 2, since air bubbles are injected in accordance with a cleaning 
tank wall, the layer by air bubbles is formed in the location fully distant from the nozzle. Since the layer 
of these air bubbles will be formed in accordance with a cleaning tank wall, the transfer to the cleaning 
tank internal surface of the noise by the cavitation injection style is prevented by the layer of these air 
bubbles, and it becomes possible to decrease the noise effectively by this. 

[001 1] Moreover, since the layer of air bubbles is formed in this invention along with the cleaning tank 
internal surface which is fully separated from a nozzle and a cavitation injection style, there is that no 
the injected air bubbles affect advance of the cavitation injection style from a nozzle. Therefore, noise 
abatement can be planned, maintaining certainly the high cleaning effect by the cavitation injection 
style. The following invention is mentioned as a concrete configuration which makes air bubbles inject 
in accordance with such a cleaning tank wall. 

[0012] Invention concerning claim 3 is characterized by said ceiiuiar injection means being what turns 
air bubbles to the cleaning tank wall lower part, and injects them in the washing station in liquid 

according to claim 2. 

[0013] Although the injected air bubbles surface the inside of liquid, since a cellular injection means 
turns air bubbles to the cleaning tank wall lower part and injects them in invention concerning this claim 
3, the injected air bubbles will surface up in accordance with a wall from the cleaning tank wall lower 
part. For this reason, the layer by air bubbles is formed and the noise by the cavitation injection style can 
be reduced. 

[0014] In the side-attachment-wall side of said cleaning tank, invention concerning claim 4 inclines in 
the method of the inside of a predetermined include angle to the direction of a vertical in the washing 
station in liquid according to claim 2, and said cellular injection means is characterized by being what 
injects air bubbles near said cleaning tank side-attachment-wall side. 

[0015] In invention concerning this claim 4, since the side-attachment-wall side of a cleaning tank 
inclines in the method of the inside of a predetermined include angle to the direction of a vertical and a 
cellular injection means injects air bubbles near the cleaning tank side-attachment-wall side, the injected 
air bubbles go up the inside of liquid, without separating with a cleaning tank internal surface. For this 
reason, air bubbles will be stabilized, it will rise to surface in accordance with a cleaning tank wall, the 
layer by air bubbles is formed, and the noise by the cavitation injection style can be reduced. 
[0016] As for the predetermined include angle in this invention, it is [ that what is necessary is just the 
very small include angle of extent to which the air bubbles injected surface in accordance with a 
cleaning tank wall ] desirable that it is around 3 degrees. 

[0017] Moreover, that the cellular injection means should just be constituted so that air bubbles may 
surface along with a cleaning tank internal surface by injecting air bubbles near the cleaning tank side- 
attachment-wall side, it constitutes so that air bubbles may be turned up and may be injected, and also it 
is arbitrary to inject towards the cleaning tank wall lower part like invention concerning claim 3. 
[00 1 S] Invention concerning claim 5 is further equipped with the septum arranged in accordance with a 
cleaning tank wall in the washing station in liquid according to claim 2, and said cellular injection 
means is characterized by being what injects air bubbles between said septa and cleaning tank walls. 
[0019] In invention concerning this claim 5, since a septum is arranged in accordance with a cleaning 
tank wall and air bubbles are injected with a cellular injection means between this septum and a cleaning 
tank wall, the injected air bubbles surface in accordance with a wall, without separating distantly [ wall / 
cleaning tank ]. For this reason, the noise by the cavitation injection style can be reduced. 
[0020] Although plate-like part material etc. can be used for it, it is [ that what is necessary is to just be 
arranged in accordance with a cleaning tank wall ] desirable [ the septum in this invention ] to constitute 
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a septum from a reticulated member in order to control the noise by vibration of a septum. 
[0021] 

[Embodiment of the Invention] The desirable operation gestalt of this invention is explained with the 
example of illustration below. 

[0022] (The 1 st operation gestalt) Drawing 1 is the mimetic diagram showing the whole washing station 
configuration in liquid of the 1st operation gestalt. In the washing station of this operation gestalt, it i 
mainly has the cleaning tank 1, the nozzle head 205 which injects high-pressure water as a cavitation | 
injection style, and the cellular injection nozzle 207 which injects air bubbles. 
[0023] The configuration of a cleaning tank 1 is an abbreviation rectangular parallelepiped 
configuration, a liquid(water) is filled inside a cleaning tank and the washing object 21 is installed into 
this liquid. It has two or more injection tips, the high-pressure water supply pipe 1 1 connects with the 
high-pressure water source of supply (not shown) of the cleaning tank exterior, and the nozzle head 205 
injects the high-pressure water supplied from this high-pressure water source of supply in the liquid of a 
cleaning tank 1 . The nozzle section of the nozzle head 205 is having well-known horn nozzle structure 
which consists of a tubular path with a uniform-section product, and a path which has the cross-section 
configuration in which a diameter increases gradually in accordance with shaft orientations toward a 
lower stream of a river from this tubular path, and high-pressure water serves as a cavitation injection 
style, and it is injected by this structure in a cleaning tank. 

[0024] Two or more cellular injection nozzles 207 are formed so that a washing object and the injection 
section may be surrounded in the distance which is distant from the core at the base of a cleaning tank to 
a side-attachment-wall side. That is, the cellular injection nozzle 207 is arranged in the location distant 
from the washing object 21 and the nozzle head 205 enough. It connects with the external air source of | 
supply (not shown), and this cellular injection nozzle 207 uses as air bubbles the air supplied from this | 
air source of supply, and injects it in the liquid of a cleaning tank L 

[0025] When washing the washing object 21 using the washing station of this operation gestalt, a 
cavitation injection style is made to inject from the nozzle head 205, and air bubbles are made to inject 
from the cellular injection nozzle 207. 

[0026] In the washing station of this operation gestalt, since many air bubbles are going up continuously 
from the cellular injection nozzle 207, the noise which the layer (air curtain) of air bubbles was formed 
and was made by the cavitation injection style will be intercepted and muffled by the layer of air 
bubbles. 

[0027] Moreover, in the washing station of this operation gestalt, since the cellular injection nozzle 207 
is arranged in the location distant from the nozzle head 205 and the cavitation injection style enough, it 
is rare for the injected air bubbles to bar the cavitation injection style from a nozzle, and it can muffle 
without decreasing the cleaning effect by the cavitation injection style. 

[0028] Thus, although it can muffle in the washing station of this operation gestalt, without decreasing a 
cleaning effect, in order to muffle maintaining a still higher cleaning effect, the washing station of the 2- 
4th operation gestalten shown below is effective. 

[0029] (The 2nd operation gestalt) Drawing 2 (a) and (b) are the mimetic diagrams showing the whole 
washing station configuration in liquid of the 2nd operation gestalt. Drawing 2 (a) is the left lateral 
perspective drawing of the washing station in liquid, and drawing 2 (b) is transverse-plane perspective 
drawing. In the washing station of this operation gestalt, it mainly has the cleaning tank 1, the horn 
nozzle 305 which injects high-pressure water as a cavitation injection style, and the cellular injection 
pipe 1 5 equipped with two or more cellular injection tips 17 which inject air bubbles. Here, the cellular 
injection pipe 1 5 constitutes the cellular injection means of this invention. In addition, since it is the 
same as that of the washing station of the 1st operation gestalt about a cleaning tank 1, explanation is 
omitted. 

[0030] The high-pressure water supply pipe 211 connects with the high-pressure water source of supply 
(not shown) of the cleaning tank exterior, and since the horn nozzle structure is the same as that of the 
washing station of the 1st operation gestalt, the horn nozzle 305 omits explanation. 
[003 1] In the washing station of this operation gestalt, four cellular injection pipes 15 which have two or 
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more injection tips 17 as a cellular injection injection means are arranged along each side of a cleaning 
tank pars basilaris ossis occipitalis in the near location of the internal surface 3 of the cleaning tank side 
attachment wall 2. It is a product made from a vinyl chloride, and it connects with the air source of 
supply (not shown) of the cleaning tank exterior, and each pipe uses as air bubbles the air supplied from 
this air source of supply from an injection tip 17, and injects it in the liquid of a cleaning tank. 
[0032] Drawing 3 is the sectional view of the cellular injection pipe 15 in the washing station in liquid 
of the 2nd operation gestalt. As shown in drawing 3 , the injection tip 17 of a pipe is punched in the 
direction which goes to the lower part of the internal surface 3 of the cleaning tank side attachment wall 
2. 

[0033] When washing the washing object 21 using the washing station of this operation gestalt, while 
making a cavitation injection style inject from the horn nozzle 305, air bubbles are made to inject from 
the injection tip 17 of the cellular injection pipe 15. In the washing station of this operation gestalt, since 
the injection tip 17 of the cellular injection pipe 15 is punched in the direction which goes to the lower 
part of the internal surface 3 of the cleaning tank side attachment wall 2, air bubbles are injected toward 
the internal surface 3 of the side attachment wall 2 of a cleaning tank 1, and these air bubbles go up 
along with an internal surface 3 from the internal-surface 3 lower part of the cleaning tank side 
attachment wall 2. For this reason, the layer by air bubbles will be continuously formed to the side- 
attachment- wall upper part along with the internal surface 3 of the cleaning tank side attachment wall 2, 
and it will be intercepted and muffled by the layer (air curtain) of the air bubbles which require the noise 
by the cavitation injection style. 

[0034] Moreover, in the washing station of this operation gestalt, since the cellular injection pipe 15 is 
arranged along each side of the cleaning tank pars basilaris ossis occipitalis which is the location distant 
from the horn nozzle 305 and the cavitation injection style enough, it can muffle, the injected air bubbles 
not barring the cavitation injection style from a nozzle, and maintaining the high cleaning effect by the 
cavitation injection style. 

[0035] (The 3rd operation gestalt) Drawing 4 is the mimetic diagram showing the whole washing station 
configuration in liquid of the 3rd operation gestalt. In the washing station of this operation gestalt, it 
mainly has the cleaning tank 1, the horn nozzle 305 which injects high-pressure water as a cavitation 
injection style, and the cellular injection pipe 515 equipped with two or more cellular injection tips 517 
which inject air bubbles. Since the direction of the injection tip 517 punched at the cleaning tank 1 and 
the cellular injection pipe 5 15 of the washing station of this operation gestalt is the same as that of the 
2nd operation gestalt about other configurations unlike the washing station of the 2nd operation gestalt, 
it omits explanation. 

[0036] Only about 3 degrees of the four side attachment walls 502 incline in the inner direction to the 
direction of a vertical, respectively, and four cellular injection pipes 515 are arranged along each side of 
a cleaning tank pars basilaris ossis occipitalis like the 2nd operation gestalt in the near location of the 
internal surface 3 of the cleaning tank side attachment wall 502 as a cleaning tank 1 is shown in drawing 
4. 

[0037] Drawing 5 is the sectional view of the cellular injection pipe 515 in the washing station in liquid 
of the 3rd operation gestalt. As shown in drawing 5 , the injection tip 517 of a pipe is punched towards 
the upper part. 

[0038] When washing the washing object 21 using the washing station of this operation gestalt, while 
making a cavitation injection style inject from the horn nozzle 305, air bubbles are made to inject from 
the injection tip 517 of the cellular injection pipe 515. In the washing station of this operation gestalt, 
since each side attachment wall 502 of a cleaning tank 1 inclines in the method of inside at the include 
angle of about 3 degrees to the direction of a vertical, respectively and the cellular injection pipe 515 
injects air bubbles near the lower part of the internal surface 3 of the cleaning tank side attachment wall 
502, the injected air bubbles go up the inside of liquid, without separating with the cleaning tank internal 
surface 3. For this reason, it will be stabilized, and will rise to surface along with the cleaning tank 
internal surface 3, the layer by air bubbles will be formed, and air bubbles will be intercepted and 
muffled by the layer of the air bubbles which require the noise by the cavitation injection style. In 
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addition, the tilt angle to the direction of a vertical of a side attachment wall 502 is not limited to about 3 

degrees. 

[0039] Moreover, in the washing station of this operation gestalt, since the cellular injection pipe 515 is 
arranged along each side of the cleaning tank pars basilaris ossis occipitalis which is the location distant 
from the horn nozzle 305 and the cavitation injection style enough, it can muffle, the injected air bubbles 
not barring the cavitation injection style from the horn nozzle 305, and maintaining the high cleaning 
effect by the cavitation injection style. 

[0040] (The 4th operation gestalt) Drawing 6 is the mimetic diagram showing the whole washing station 
configuration in liquid of the 4th operation gestalt. It mainly has the wire gauze 19 which constitutes a 
cleaning tank 1 , the horn nozzle 305 which injects high-pressure water as a cavitation injection style, the 
cellular injection pipe 515 equipped with two or more cellular injection tips 517 which inject air 
bubbles, and the septum of this invention arranged along with the cleaning tank internal surface 3 from a 
washing station of this operation gestalt. In the washing station of this operation gestalt, arrangement of 
the point of having formed the wire gauze 19, and the cellular injection pipe 515, and the injection 
direction of air bubbles differ from the washing station of the 2nd operation gestalt, and since it is the 
same as that of the 2nd operation gestalt about other configurations, explanation is omitted. 
[0041] In the washing station of this operation gestalt, four wire gauzes 19 of a cross-section inverted-L 
character configuration are installed along with each internal surface 3 of the cleaning tank side 
attachment wall 2. And four cellular injection pipes 15 which have two or more injection tips 517 are 
arranged along each side of a cleaning tank pars basilaris ossis occipitalis between the wire gauze 19 and 
the cleaning tank internal surface 3. The injection tip 517 of the cellular injection pipe 15 is punched 
towards the upper part like the pipe of the 3rd operation gestalt shown in drawing 5 . 
[0042] When washing the washing object 21 using the washing station of this operation gestalt, while 
making a cavitation injection style inject from the horn nozzle 305, air bubbles are made to inject from 
the injection tip 517 of the cellular injection pipe 515. In the washing station of this operation gestalt, 
since a wire gauze 19 is arranged along with the internal surface 3 of the cleaning tank side attachment 
wall 2 and air bubbles are injected up with the cellular injection pipe 515 between this wire gauze 19 
and the cleaning tank internal surface 3, the injected air bubbles surface along with an internal surface 3, 
without separating distantly [ internal surface 12 1 cleaning tank ]. For this reason, it will be stabilized, 
and will rise to surface along with the cleaning tank internal surface 3, the layer by air bubbles will be 
formed, and air bubbles will be intercepted and muffled by the layer of the air bubbles which require the 
noise by the cavitation injection style. 

[0043] Moreover, in the washing station of this operation gestalt, since the cellular injection pipe 515 is 
arranged along with cleaning tank 1 pars basilaris ossis occipitalis which is the location distant from the 
horn nozzle 305 and the cavitation injection style enough, it can muffle, the injected air bubbles not 
barring the cavitation injection style from the horn nozzle 305, and maintaining the high cleaning effect 
by the cavitation injection style. 

[0044] In addition, in the washing station of this operation gestalt, although the wire gauze is formed, 
the metal plate-like part material which has two or more pores may be arranged along with the internal 
surface 3 of a cleaning tank instead of a wire gauze. 

[0045] M oreover, each configuration of the cellular injection pipe 15 in the 2nd operation gestalt 
mentioned above, the cleaning tank side attachment wall 502 in the 3rd operation gestalt and the cellular 
injection pipe 515, the wire gauze 19 in the 4th operation gestalt, and the cellular injection pipe 515 may 
be suitably combined as a configuration of a washing station. Moreover, it is not necessary to form the 
layer of air bubbles in all four fields of a side attachment wall depending on arrangement of a cleaning 
tank, and even if it applies only to the 3rd page of a side attachment wall, or the 2nd page, the 
effectiveness of this invention is attained. 
[0046] 

[Example] The following evaluations were performed using the washing station of the above-mentioned 
2nd operation gestalt. Drawing 7 is the top view of the washing station used by this example, the tank of 
the abbreviation rectangular parallelepiped configuration of the dip of 0.6m, and lm of breadth - using 
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it - a horn nozzle - a tank — it arranges in the center mostly, and it constitutes so that the aluminum 
plate as a washing object may be installed and a cavitation injection style may be injected from a horn 
nozzle to an aluminum plate. Furthermore, two vinyl chloride pipes (cellular injection pipe) which have 
two or more cellular injection tips are arranged at the transverse-plane side pars basilaris ossis occipitalis 
of a tank, and the left lateral side pars basilaris ossis occipitalis. The concrete washing conditions are as 
follows. 

[0047] (Washing conditions) 

diameter [ of a horn nozzle ]: - distance [ of 2.5mm aluminum plate and a horn nozzle ]: — injection- 
pressure [ of 30mm wash water ]: — include-angle: to the direction of a vertical of the diameter: 1mm air- 
bubbles injection tip of the bore:20mm mind s bubble injection tip of 7MPa, flow rate:24.2 L/min of 
l2.5MPa wash water, and a 32.5 L/min washing time amount: 20-minute vinyl chloride pipe — about 60 
degrees (direction where the injection direction goes to a tank internal surface) 

air flow rate [ to a vinyl chloride pipe ]: 133 - 652 NL/min air pressure: — 1 kgf/cm2 and 2 kgf/cm2 — 
washing processing of an aluminum plate was performed in the condition (air pressure = 0 kgf/cm2, air 
flow rate =0 NL/min) of not supplying the air to a vinyl chloride pipe with the same washing station as 
an example of contrast again (No.l of Table 1, No.7). 

[0048] (Measurement result) As a result of changing the flow rate of the air to a vinyl chloride pipe in 
the range of 1 03 - 978 NL/min and pet forming washing processing under the above washing conditions, 
the result shown in Table 1 was obtained. Measurement of the noise was performed to the transverse- 
plane side [ of a tank ] A, and left lateral side B by installing a noise meter, respectively. Evaluation of a 
detergency measured radial distribution of surface roughness with the surface rough meter, and judged 
the aluminum plate after washing processing termination by viewing. Here, No.l and No.7 are the 
examples of contrast. 
[0049] 
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[0050] As a result of performing washing processing by pressure 7MPa of wash water, and flow rate 
24.2 L/min so that the result of Table 1 may show, in example No. of contrast 1 which does not supply 
air, the measurement-of-sound-level value was [ 86.5dB and the measurement-of-sound-level value by 
the side of / B / a left lateral ] 85.8dB in the transverse-plane side A. On the other hand, air was supplied 
to the vinyl chloride pipe by air flow rate 533 NL/min permissible on practical use level, and when air 
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bubbles were generated and having been measured in the tank, it was able to decrease by the transverse- 
plane side A to the measurement-of-sound-level value of 80.3dB, and the measurement-of-sound-level 
value of 8 1 . 1 dB by the side of [ B ] a left lateral. 

[0051] Moreover, as a result of performing washing processing by pressure 12.5MPa of wash water, and 
flow rate 32.5 L/min, in example No.of contrast 7 which do not supply air, the measurement-of-sound- 
level value was [ 96.5dB and the measurement-of-sound-level value by the side of / B / a left lateral ] 
97.9dB in the transverse-plane side A. On the other hand, air was supplied to the vinyl chloride pipe by 
air flow rate 533NL/min, and when air bubbles were generated and having been measured in the tank, it 
was able to decrease by the transverse-plane side A to the measurement-of-sound-level value of 86.5dB, 
and the measurement-of-sound-level value of 87. ldB by the side of [ B ] a left lateral. 
[0052] The amount of erosion of the aluminum plate by the existence of gassing moreover, example 
No.of contrast 1, and evaluation result No.2-6 Moreover, when example No.of contrast 7 were compared 
with evaluation result No.8, respectively, erosion area and surface roughness hardly produced a 
difference, but it became clear that the high cleaning effect by the cavitation injection style was 
maintained also in evaluation result No.2-6 and No.8. 
[0053] 

[Effect of the Invention] According to invention concerning claim 1, it has the effectiveness that noise 
abatement can be planned, preventing decreasing the cleaning effect by the cavitation injection style as 
explained above. According to invention which relates to claims 2-5 especially, it has the effectiveness 
that noise abatement can be planned, maintaining certainly the high cleaning effect by the cavitation 
injection style. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The washing station in liquid characterized by having a gassing means to generate air bubbles, 
and a cellular injection means only for predetermined distance to be isolated, to be established from said 
nozzle, and to inject said generated air bubbles, in the washing station in liquid equipped with the 
cleaning tank which dips a washing object into liquid, and the nozzle which forms a cavitation injection 
style and is injected to a washing object. 

[Claim 2] Said cellular injection means is a washing station in liquid according to claim 1 characterized 

by being what injects said generated air bubbles in accordance with a cleaning tank wall. 

[Claim 3] Said cellular injection means is a washing station in liquid according to claim 2 characterized 

by being what turns air bubbles to the cleaning tank wall lower part, and injects them. 

[Claim 4] It is the washing station in liquid according to claim 2 which the side-attachment-wall side of 

said cleaning tank inclines in the method of the inside of a predetermined include angle to the direction 

of a vertical, and is characterized by said cellular injection means being what injects air bubbles near 

said cleaning tank side-attachment-wall side. 

[Claim 5] It is the washing station in liquid according to claim 2 which is further equipped with the 
septum arranged in accordance with a cleaning tank wall, and is characterized by said cellular injection 
means being what injects air bubbles between said septa and cleaning tank walls. 

[Translation done.] 
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